Improved separation of double-stranded DNA fragments by capillary electrophoresis using poly(ethylene oxide) solution containing colloids.
The analysis of double-stranded (ds) DNA fragments by capillary electrophoresis (CE) using poly(ethylene oxide) (PEO) solution containing gold nanoparticles (GNPs) is presented, focusing on evaluating size dependence of the GNPs and PEO on resolution and speed. To prevent the interaction of the capillary wall with DNA, the capillary was dynamically coated with polyvinylpyrrolidone. Using different PEO solutions containing GNPs ranging in diameter from 3.5 to 56 nm, we have achieved reproducible, rapid, and high-resolution DNA separations. The results indicate that the sizes of PEO and GNPs as well as the concentration of PEO affect resolution. The separation of DNA ranging in size from 8 to 2176 base pairs (bp) was accomplished in 5 min using 0.2% PEO (8 MDa) containing 56 nm GNPs. We have also demonstrated the separations of the DNA fragments ranging from 5 to 40 kbp using 0.05% PEO (2 MDa) containing 13 nm GNPs or 0.05% PEO (4 MDa) containing 32 nm GNPs. With very low viscosity (< 15 cP), automatic replacement of the sieving matrices is easy, indicating a great potential for high-throughput DNA analysis using capillary array electrophoresis systems.